The loss of the Earth's protective shield of ozone, especially in the Antarctic regions, and the implications for the amount of ultraviolet (UV) radiation reaching the ground, has sparked ferverish activity amongst scientists of many persuasions. This volume is an attempt to draw together contributions from physical scientists, engaged in the processes of measuring or estimating UV radiation levels, and biological scientists, whose interests focus upon implied or observed effects of elevated UVlevels on biological systems. The 15 contributed papers, some of which are reviews and some of which contain original data, are divided roughly evenly between physically-based and biologically-based treatments, and manage to cover a good cross-section of current Antarctic research and centres of research.
Roy et al. provide a good opening paper, dealing first with general issues of UV radiation and potential for biological effects and then describing the network of broadband UV radiometers which have been in operation at Australian Antarctic stations for five years, and outlining some of the recorded variability in UV levels at Mawson Station in particular. The following paper by Booth et al. describes the United States' NSF polar network for monitoring UVradiation with spectral radiometers, and is a valuable reference for the many people who have made use (directly or indirectly) of these data, describing the instrumentation, the availability of data, and some examples of the way that the data have been used to demonstrate the changing UV conditions in polar regions. The third paper is a more modest, but very valuable, contribution from Booth & Madronich, warning of the indiscriminate use of radiation amplification factors (RAFs) to express in a linear fashion the complex relationship between fluctuations in atmospheric ozone amounts and surface UV irradiance values. The authors argue that RAFs can be useful even in situations of severe ozone depletion if they are redefined according to a power law relationship, and counsel the reader to be wary of RAFs calculated along traditional lines.
Frederick & Lubin present a comprehensive discussion of the climatology of UV irradiance at Palmer Station, based on spectral radiation measurements in 1988 and 1990 . Their article promotes the use of a ratio of two spectral irradiances (one in the UV-B region and one in the UV-A region) to examine the variability in UV irradiance independently of varying cloud amounts. The following paper by Lubin et al. considers the task of mapping UV radiation for a small region near Palmer Station, through a combination of satellite imagery from the NOAA AVHRR and Nimbus 7 TOMS satellitehensor combinations. The technique pays careful attention to the difficult and vital issues of surface albedo and cloud detection. This theme is continued in the paper of Gautier et al. (for which Lubin is again an author) which examines the roles played by ozone and cloud variations on UV irradiances, in this case through a combination of surface measurements at Palmer Station and radiative transfer calculations. Consistent with the recommendations of Frederick & Lubin's paper, Gautier et al. utilise a ratio of a UV-B irradiance (calculated for the Setlow action spectrum) to an integrated UV-A irradiance to establish the particular effects of clouds and ozone on the spectrum of the shortwave solar radiation.
The biological effects papers are almost exclusively concentrated on the algae and it is a little disappointing not to have seen more contributions dealing with the effects of UVon higher trophiclevels. The standard of the contributions is uniformly high and many interesting and sometimes divergent views are expressed. Karentz presents another useful review of UV tolerance mechanisms across a broad range of organisms, in the only paper which discusses the effects of UV on higher organisms. The paper by Vincent & Quesada on the effects of UV on cyanobacteria likewise builds on the existing outstanding contributions by these authors in this field. They describe the major lines of defence cyanobacteria have against UV exposure and note that although the changing UV flux is unlikely to affect productivity, it is likely to affect community structure. The colour illustrations are particularly effective.
Neale et al. estimated biological weighting functions (BWFs) for phytoplankton growing near McMurdo Sound. They found that the BWFfor UV inhibition of photosynthesis was variable between phytoplankton growing under different environmental conditions and that UV exposure during growth was not an important factor affecting the shape of the BWF of the diatom-dominated phytoplankton assemblages. Vernetetal.reported on the effectsofinsituUVexposure (on photosynthetic pigments and primary production) of phytoplankton in the Antarctic Peninsula area. They noted a relationship between UV absorption at 330 nm, phytoplankton composition and the degree of photosynthetic enhancement after artificial screening of UV-A and UV-B. (They also reported the worlds largest Phaeocystis cells at >40 mm!)
Prezelinet al. discuss the results of the impressive Icecolors '90 project. They documented a real decline in productivity in a natural marine community as a result of 0,-dependent increases in UV-B radiation, as well as 0,-independent changes in UV-A radiation. They were also able to quantify the dose-and time-dependent nature of both UV-A and UV-B inhibition effects on photosynthesis. Even though changes in the taxonomic composition of the phytoplankton as a result of enhanced UV-B exposure have been predicted for some time, the paper by Davidson & Marchant is one of the first to actually address it. Their results suggest that sub-lethal UV-B irradiances could lead to changes in phytoplankton species composition. Helbling et al. used an ingenious incubator to simulate the effects of vertical mixing. Results from these experiments showed a 25% increase in productivity over stationary samples.
Considering the importance of sea-ice algae to Antarctic springtime primary production, it is particularly satisfying to see the important contribution of Ryan & Beaglehole. Their preliminary results suggest, perhaps somewhat surprisingly, that up to 1992 UV-B radiation was having little effect on bottom sea ice algae. The final contribution, that by Wynn-Williams, is a valuable review of the effects of UV-B on terrestrial cyanobacteria, algae and cryptogams. His final comment makes a good summary of the whole book: "The ozone hole and elevated UV-B levels have existed for over 10 years without a biological catastrophe on land (or at sea for that matter), and Antarctic ecosystems are probably acclimatizing to the change. Nevertheless, ozone depletion is expected to worsen over the next 1-2 decades, and long-term effects of even subtle adjustments to ecosystems are hard to predict."
As a whole the book is pleasantly consistent in its terminology, and reflects a high editorial and review standard. It could have been improved by a greater effort to tie together all the papers into an integrated volume, but it nevertheless represents a valuable accumulation of the current wisdom on Antarctic ultraviolet radiation and its potential impacts on this fragile environment. Mount Erebus is a unique volcano and the southernmost active volcano on Earth. It is distinguished from other volcanoes by its unusual lava type (anorthoclase phonolite) and volcanic activity, which is focused on a small lava lake in the summit crater. Unlike other volcanoes with lava lakes (of which there are probably less that half a dozen in the world), the lava lake at Mount Erebus is semi-permanent and convecting, with magma circulating from a chamber deep within thevolcano (identified seismicallyc.4 km beneath the summit). The importance of the Mount Erebus lava lake is paramount, and it is doubtful if much of the volcanic research which has taken place in the past two decades would have occurred without the unique stimulus provided by its existence.
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The lava lake gives us a window into the magma chamber and an opportunity to study the internal plumbing of a volcano, and it has been the principal focus of research pursued on Mount Erebus.
The discovery that emissions from the Erebus magma are an important natural source of halogen-rich gass and aerosols has also resulted in speculation that Mount Erebus could be linked to the springtime destruction of the ozone layer over Antarctica. Whilst this suggestion is unproven, it illustrates the topicality of the Erebus research, in ways that were not envisaged twenty years ago.
As a guest of Philip Kyle on Mount Erebus in 1991 and a witness to both the outstanding beauty of the volcano and the impressive diversity and quality of the research being led and conducted byKyle at the Erebus Observatory, I was particularly eager to read this volume. The volume is short (162 pages) and contains 1 2 papers written by an international group of scientists. It is an account of research on volcanic activity occurring at Mount Erebus during a 20 year period (until 1991) .
The book contains a foreword by Haroun Tazieff, who was fortunate to visit Erebus on several occasions but misuses his position to advance some personal ideas on tectonic controls on monogenetic versus polygenetic volcanoes. His ideas should either have been developed further in the volume or edited out. The book is also introduced by the editor, Philip Kyle, who has instigated practically all of the volcanic research on the volcano over the period covered by the book.
He recounts how the discoverers of Mount Erebus (the British expedition of 1839-1843, led by Captain James Clark Ross) witnessed and recorded what reads like a major eruption of Hawaiin or Strombolian type, possibly accompanied by lava effusion, thus initiating the scientific research of the Erebus volcano which continues today.
The contents are organized into four parts, each covering a different theme and illustrating the truly multidisciplinary nature of Mount Erebus research. They comprise seismic studies (three papers), monitoring by satellite remote sensing and geodetic surveying (two papers), gas aerosol and particulate emissions in the Erebus plume, Antarctic troposphere and snow (five papers) and mineralogy and chemistry of the phonolite magmatic system (two papers). Almost all of the investigations described were firsts for Antarctica, and some remain the only such studies in Antarctica. Probably the most important investigations in a global context are those on plumeemissions; for example, the short term records of sulphur dioxide emission rates are probably the most detailed existing anywhere. However, the discussion of plume compositions is restricted to comparatively few elements. More comprehensive element data sets exist and could have been included and discussed. The discovery of particles of gold in plume emissions may be unique to Erebus and their detection in the Antarctic troposphere has been used to demonstrate that plume dispersal extends at least as far as the South Pole (1400 km distant from Mount Erebus). Intriguingly, one of the studies included failed to identify gold particles in the plume, and the same study also produced sulphur dioxide measurements grossly different from those documented in other investigations in the volume. This raises the possibility that the Erebus plume (and others, by implication) may be compositionally very heterogeneous and sampling strategies may have to be carefully worked out in future work. The single colour plate, a Landsat TM image of the volcano, is outstanding. It shows the volcano bathed in a steely blue light whilst, at its summit, there is a tinypinprick of startlingly bright orange caused by thermal emissions from the lava lake. If ever there was a "beacon at the bottom of the world", this is it.
I admit to finding many of the papers extremely dry reading. Of course, this is a reflection of my own interests, but a significant absence from the volume is an introductory chapter describing (and illustrating) the volcano and putting it in a local and regional context (this could have been a place to develop Haroun Tazieff's comments on tectonic controls). Mount Erebus is particularly well served by staggeringly beautiful aerial photographs, and (from personal knowledge) the rock formations exposed both within the caldera (mainly phonolite flows) and around the base of the volcano (mainly trachyte and benmoreite hyaloclastite delta sequences) illustrate the products and likely processes involved in the construction of an englacial volcano. Very little of this information is published elsewhere (e.g. a short summary exists in the recent AGU volume (No. 48) onVoZcanoes ofthe Antarcticplate and southern oceans) and I was disappointed not to see these aspects discussed in depth. A synthesis of the results and their significance, similar to those provided in some ODP volumes, would have helped to bind the volume together. However, these are personal issues and, as each of the sections contains a reasonable bibliography of related previous research, a statement of the research completed and in progress, and (in some, including Tazieff's foreword) suggestions for future research, this is an important addition to Antarctic volcanic literature, and it also has considerable relevance for volcanologists studying active volcanoes worldwide.
